Chemical modification of islet-activating protein, pertussis toxin. Essential role of free amino groups in its lymphocytosis-promoting activity.
Chemical modification of amino groups in the molecule of islet-activating protein (IAP), pertussis toxin, resulted in differential modification of biological activities of the toxin estimated in vivo with rats. Acetamidination of epsilon-amino groups of 50% (or more) of lysine residues in the IAP molecule totally abolished the lymphocytosis-promoting activity, but exerted no effects on the epinephrine-hyperglycemia inhibitory activity, of the toxin. Both activities were abolished by acylation of 50% or more of the amino groups probably due to the destruction of the toxin's quarternary structure. In contrast, the subunit assembly of IAP was maintained after exhaustive acetamidination of its lysine residues. The ADP-ribosyltransferase (or NAD-glycohydrolase) activity of the A-promoter (the biggest subunit) of IAP, which is responsible for the principal action of the toxin, enhancing insulin secretory responses and thereby inhibiting epinephrine hyperglycemia, was not affected by acetamindination of lysine residues. Thus, the A-protomer moiety of IAP is not directly involved in, but the amino groups of lysine residues in other subunits are selectively essential for, the development of the toxin-induced lymphocytosis.